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4 DESCRIPTION OF THE PROPOSED ACTION
41 REQUESTED APPROVAL

Approval is requested fOr the yuse of the systemcompnsed of a01d1ﬁed ”sb’d‘iinh cﬁloi‘ite o

(ASC) solutions for use as an antl-mlcroblal agent to reduce pathogemc and spoﬂage

microorganisms on seafood or freshwater fish when used atause concentrationof40to

1,200 ppm within the pH range of 2.3t02.9.

The petitioned additive was originally approved asa Secondary Dlrect Food Addrtlve
(FAP 4A4433) on April 23, 1996 when new regulatton 21CFR §l73 325 was codrﬁed to '
reflect the acceptance of ASC for use as an antl-mlcroblal agent in the processmg of poultry. ; -
meat as a component of a carcass spray or dip solutron pnor to 1mmersron 1n pre-chlller or B
chiller waters, or for direct apphcatlon in pre- chlller or chlller water solutrons Further L

approvals for the additive have been granted in the intervening period. .

As of the date of submission of the current FAP, ASC is already approued for use on
seafood or freshwater fish. This use was ongmally codlﬁed and/or hsted on page. 44122 of
the Federal Register (Volume 64, No 156) on August 5, 1999 as follows |

§ 173.325 Acidified so[d,ium,,c'hloﬁte,solutirqnsg-,g B

(d) The addltlve is used asan antl-mlcrobral agent m water and 1ce that are used to
rinse, wash, thaw, transport or store seafood or freshwater ﬁsh in accordance thh
current industry standards of good manufacturing practice. The additive is produced’
by mixing an aqueous s’oylution of sodiumicnlorite with any GRAS acid to achieve a |
pH in the range of 2.5 to 2 9 and dllutmg thls solutlon w1th water to achleve an actual

_use concentration of 40 to 50 paxts per mllllon (ppm) sodlurn chlonte Any seafood or

freshwater fish that is intended to be cgnsurn_ed raw shal_l be subjected to a potable

water rinse prior to consumption.

001410
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i;) Alcxde Corporatlon s present petition seeks to modlfy the current approval for the

use of ASC solutions on seafood or freshwater ﬁsh to extend the dose and pH ranges

as indicated earlier.

42 PROCESSDESCRIPTION

In ASC solutions, there are two components that are used to create the anti-microbi'al e

effect, the food-grade acid and the sodium chlorite. Both of these materials may 1n1t1ally be

supplied at point of use as concentrates (typlcally for example 50% cltnc acid and 25% sodlum o
chlorite), each of whlch is first separately diluted wlth water to form an intermediate liquid

stream whose concentration is double the intended final use level. Alternatively, both materials

may be formulated with stabilizers to create shelf-stable double strength solutions, which can

then be shlpped to the final use s1tes In the ﬁnal m1x1ng step, sufficient acid is added to a 80— -

‘‘‘‘‘

and to create the deslr,ed_ﬁnal use concentratlon in the%rgnge 40 to 1,200 ppm, ‘The resulting
ASC solutions are then applied to the seafood or freshwater fish product surfaces by either spray
or by immersion. In the case of a spray application, the liquid is dispensed from a spray

apparatus in which either. -

ii) One stream each of the chlorite and the acid solutions are mixed at, or

immediately before the spray nozzle, or;

iii) A single stream of recently pre—mlxed ASC solutlon is dlrected to the spray nozzle
from a holding tank The latter may be prepared prior to use, using amblent
temperature or in cold temperature waters, S0 long as the chlonte and acid levels e

have been analytlcally determmed to be w1th1n the acceptable range

‘In the typical environment of a high-speed large volume seafdcd or"ﬁ'eshwater fish
processor, practical aspects of the process usually dlctate that the product to be treated can only

be exposed to the treatment solution for relatively short penods of time — usually measured in
001411
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seconds. Thus where an ASC‘solutionis applied by spray, this 'short exposure time will most
: . - likely dictate that the use concentrations will typically be at the upper end of the proposed use
range i.e. between 500 to 1,200 ppm

. When an ASC solution is applied to seafood or freshwater fish by immersion in a high-
speed processing environment, the actual period of immersion would typically also be relatively
short thus the use concentrations would again tend to be in the upper use range. However in
situations where seafood or freshwater fish is to be placed in iced storage or is to be contained for
a period of time in a ““wash tank” environment, then such 1mmersron treatments could
conceivably range anywhere from a few seconds up to several hours. In these situations, lower
use concentrations and exposure tlmes may be selected dependent upon the desired end point of
the treatment process. Some of the factors, whlch may affect the choice of an immersion time

and/or use concentratlon are hsted as follows:

Rate of Kill

At the lowest use concentration of 40 ppm, the efficacy of an ASC solution,

assuming constant maintenanCe of the treatment Solu;tionat the desired concentration, will
be a direct function of the exposure time. Rate of kill as measured by C't values will
increase with the period of time over which the t;reatedksnrfaces are exposed to the ASC
solution. Thus for a 40 ppm use concentration, exposure times measured in hours may
not be uncommon as being necessary to achieve Si gnificant impacts on the microbial'
populatlons that are present on seafood or freshwater ﬁsh Conversely, at the hlghest use
concentratlon of 1,200 ppm extremely short exposure trmes - 30 to 120 seconds may

‘be all that is required to achreve the same 51gmﬁcant 1mpacts on m1crob1al populatlons

o | - 001412
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Desired Efficacy Outcome

Where patho gen reduction is the deSired ontcome and the lowest use
concentration is proposed exposure tlmes may need to be extended in 15 to 30 mmute

increments to achieve the necessary efﬁcacy end pomt Where spodage orgamsm control

is the desired outcome, these exposure times may be measured in hourly mcrements
Conversely, at the highest use concentratrons s1gmﬁcant pathogen reduction outcomes ,
may be achieved in 15 to 30 second exposures and dramatic impacts on spoilage

' organisms — with subsequent extension of prodnct shelf-life —e:may‘ be seen with as little

as 2 minute exposure times.

Seafood or freshwater fish Product to be Treated

Exposure times and use concentrations may also need to be modified dependent
upon the seafood or freshwater fish product that is to be treated, simply to avoid any
unnecessary or unacceptable impacts on the appearance or ultimate organoleptic qualities

of the finished product.

43 NEEDFORTHEACTION

Millions of Amencans become ill each year from somethmg they eat. Whlle dlagnostrc

and surveillance methods for food—bome illness have nnproved dramatlcally in recent years, the |

exact number of cases ca

must rely heavily on estimates when attempting to quannfy the problem of food borne 111ness

As an example, the Centers for Dlsease Control and Preventlon estlmates that while deaths due to

i honly be approxrmated by government ofﬁclals As a result We

food pmsomng have dropped from 9,000 to approxnnately 6, 000 per year the actual number of
illnesses reported has risen to approxrmately 76 mllhon per year Much of thrs mcrease is

attributed to better surveillance, more sensitive diagnostic techniques and more accurate

diagnosis.

k;wooRaoumroxvxzsq,nsﬂnplsmmeargodFAB\nl.l(gXH)cnyiréggmw‘WEde e e e i
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- Per capita, consumption of seafood or freshwater ﬁsh 1n the Umted Stat is risi‘ng : As

with other food processmg systems where raw product Is prepared for human consumptlorr

seafood or freshwater ﬁsh - fish and shellfish — can be contammated w1th both pathogemc and | |

| sporlage organlsms dunng productron (farmmg) harvestmg, processmg, drstnbutlon, handhng

and storage.

An estimated 11% of the food-borne outbreaks of

 to involve seafood or freshwater fish, and 25% of these involve bacterial pathogens.” Such

organisms include:

- Salmonella spp.

Clostridium botulinum

Listeria monocytogenes
Vibrio cholerae
Vibrio parahemolyticus

Vibrio vulnificus

One organism of particular 1mportance in food borne illness is Escherichia coli O157:H7

which is reported to cause sickness in as many as 20, OOO Amencans each year through

' d‘people, woo

and animal droppmgs, which contammate soil. Sewage sludge when allowed to flow into -

waterways or seaways untreated, contnbutes addltlonal problems w1th respect to illness of
seafood or freshwater fish origin. It is therefore easy to understand why it is that seafood or o

freshwater fish can readily enter the processmg plant envrronment with 51gn1ﬁcant levels of

mlcrobral contammatron on their exterior surfaces denved ﬁ'om orgamsms that were present 1n

their envrronrnent durmg growth or from contamrnatlon that occurred dunng the harvestmg or

transportrng processes.

Further, it is also evident that without carefu

001414
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appropriate practices to control these mlcroblal cont i in g the preparatlon of the

seafood or freshwater fish for processing, | that these contarnm I ts can

i ybe carned further o

along into the processmg plant env1ronment to ultrmately contammate the seafood or

fish at the terminal handling stages o

' Washlng of seafood or ﬁ'eshwater fish with potable water after harvestlng has most
typlcally been the method used to render the product more acceptable from an overall appearance
was well as possible contammatlon pomt of view. However, the pnmary purpose of washrng is

to remove excess Or extraneous. surface matter (e.g., soﬂ blood etc.) in ‘order to gam an attractwe

appearance of the end product. While cleaning and washmg processes do provrde some hmrted

reduction of the mlcroblal load on most product surfaces, this method is not effectivein

rendering the final raw product sterlle or even reducmg the mlcroblal load toa state of

“dtsmfectlon.

Chlonnated water is often used in processing waters apphed to seafood or freshwater fish
during processing however its efﬁcacy is readily d1551pated by the presence of vegetable, sorl and

other organic matter. Thus at the typical use concentratlons at wh1ch this matenal is applied the

overall outcomes w1th respect to mlcroblal reductlon, tend to be relatlvely poor.

ASC was first approved by the US-Food and Drug Admlmstratlon in 1999 for apphcatlon

to seafood or freshwater fish at a use concentration of 40 to 50 ppm and 1n a pH range of 2 5 to

2.9. At these use levels this antl-mlcrobral 1nterventlon shows 51gmﬁcant promlse for the control )

of pathogen contamlnatlon and sporlage control Desplte thlS approval however, the need st111

~ exists to expand the use concentratlon and pH ranges of ASC in order to prov1de the seafood or -

freshwater fish industry w1th a more practlcal and more broadly useful antl-mlcroblal o

1nterventron step that can safely be apphed to all seafood or. freshwater fish.

and pH ranges whlch are the subject of thls Food Addmve Petrtlon, and Wthh have 51m1 2

already been approved by the US-FDA for use in poultry, red rneat and produce processmg (as

001415

e Page 8 of 55

FAR&D\700 REGULATORYYTSS FISH DISINFiSeafood FAPT1. HcXH)environmental assessment. doc




well as for use, at the lowest concentratlons in seafood or ﬁ'eshwater fish processmg) can play a

major role in upgrading the overall mlcroblal quahty of seafood or ﬁ'eshwater f . Unite

States.

44 LOCATIONS WHERE PRODUCTS WILL BEPRODUCED

There are two components to the ASC solutions being proposed for Secondary Direct

Food Additive Status: the sodlum chlorlte or Base component and the amdxﬁer or Actlvator

‘component needed to achieve the des1red solution pH The ac1d1ﬁer can be any one of a vanety |

of US-FDA-approved GRAS aclqs, 1nclud1ng but not l,jlmlt_edgto thSPhQ?“rS“lf‘W% malic,
acetic and citric. These are all materials of very high volume usage, and of many current and

diverse :applications in a wide vanety of industries around the US today. "‘Ih‘hes‘e include:

¢ Liquid and powdered beverages

e Desserts ,

e Baked goods

o Meat plckhng and fish preservatlon
e Jellies and preserves

e Candies o

o Dairy products and cleaners

* Fatsandoils (stbilizers)

The prOJected use volumes of any of these acxds as an actxvator of sodlum chlonte to e N

generate an ASC solution are much below a fractlonal percentage of thelr other uses thus the

sites of productlon of these dxfferent ac1ds is not consxdt 'ed elev:

o, thts envxronmental

assessment.

001416

Sodium chlorite is currently bemg used asa chlonne dlox1de (ClOz) source in water

| treatment, as well as. an industrial bleachmg agent m a number of 17 it

,.CS (pnmanly pulp and

paper), in cleamng apphcatlons for the electromcs 1ndustry, asa b10c1de in the food processmg
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industry, and in vari‘ons applicatio‘ns tn the oil 1ndustry OnApnl 23,1996 theUsus.FD A
first approved the use of sodium chlorite as a component of ASC solutions for miorobial
reduction pre-chill in poultry carcass sprays or dips and durmg the ch111 process as a component
of the chill water. Thereafter, as a result of similar approval actlons the US-FDA has also o
 allowed for the use of ASC squtlons for the followmg apphcatlons 1) pre- and post-ch111 inred
meat carcass, carcass parts or organs sprays or dlps 11) pre-process on produce a. k a. Raw o
Agricultural Cormmodities (RACS); iv) post-process on produce; and iv) in process waterson
~seafood or yfreshwatter,ﬁstl:i (the atter at use conqent;ratfions;_of@Qto’ 50 bnm and in the pH range
251029) e T ,

The size of the worldwide sodlum chlonte market is today esttmated at 79. 30 X 10" lb (36
x 10°) Kg per year. Of this, the North Amencan chlonte market 1s esttmated to account for 7 “
approximately 31% or 24.58 x 10° Ibs (11.16 x 106 Kg) per year. European productlon of sodlum’
chlorite accounts for an additional 42% of the worldwide production while Asia/Pacific
production malkes up the remaining 27%." Within North America, the largest producer of sodium
chlorite is Vulcan Chemicals (Birrningham Alabama) who produee approXimately 23 x 10°Ibs o
(10x 10° Kg) per year at their facrhty in Wichita, Kansas The balance of the North Amencan
production comes from Sterlmg Chemtcals of Ontario, Canada Major forelgn productlon s1tes B
for sodlum chlorite, which may be accessed if quality and economtcs are appropriate, include |
that of France's Atochem, S.A., Italy’s Cafaro, and Spam s Energla Industnas Aragonesas in
Madiid. e Cis

45 LOCATIONS WHERE THE PRODUCTS WILLBEUSED

~ Once the pending FAP i is accepted as a modlﬁcatlon of the current regulatlon the ASC

anti-microbial solution will become available to all processors of seafood or ﬁ'eshwater fish as

well as to a range of institutional facilities and home users. Geographlcally these solutions

should find application in all areas of the country where seafood or freshwater fish are processed

* Loic Le Dore, Welcoming address, Second European Symposium on Chlorine Dioxide and Disinfection. Paris,
24-25 June, 1999.
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for final consumption. It is likely inevitable that there will be greater use of ASC soiutions in
those states which are recognized as being primary 'soorces of seafood or freshwater ﬁsh '4
1nclud1ng those where these products are harvested. For example a11 of the coastal states those
states bordering the Great Lakes, the states of Mrs31ss1pp1 and Loulslana whrch are major
suppliers of farmed catfish - and the state of Idaho which is a major suppher of farmed trout.

- Likewise, harvesting of crustaceans and farming of molluscs oCcurs around almost the entire

coastline of the Umted States. leen the domlnance of specrﬁc states in their respectlve seafood

or freshwater fish production areas, relevant processmg mdustnes have naturally arlsen to '
accommodate the further processmg requirements of these varlous products. Overall therefore ’
there is reason to believe that the potential for use of ASC solutlons on seafood or freshwater fish
covers the entire geographic area of the United States But itis thxs “potential d1versrty of
geographlc and product use which also makes it extremely dlfﬁcult to reach a reasonable

estimate of the potential total annual usage for the ASC product

 RA700 REGULATORY\?SS FISH DISINFSeafood EAM'|7‘1.|(§)gmeaﬁmw assessment.doc : o ) 0 0 i 4 1 8
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IDENTIFICATION OF CHEMICAL SUBS
THE SUBJECT OF THE PROPOSED ACTION

5.1.1 Sodium Chlorite (Appendix 1)

CASReg.No.: 7758-19-2 |

Color (31.2"5% Solution): Colorless to hght green o
Specific Gg,aYity: 1. 21

Viscosity (@ZSOC): o 162 cps’:" o

pH: 1233

5.1.2_Acidifiers (GRAS)
Phosphoric Acid

CAS Reg. No.: - 7664-38-2 |
Conforms with 21CFR §182 1073 as a Multlple Purpose GRAS Food

Substance
Citric Acid

CAS Reg. No.: T 9 (anhydrous)
5949 29 1 (monohydrate)

Conforms with 21CFR §1 82 1033 as a Multlple Purpose GRAS Food Substance

- 001419
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Hydrochloric Acid

kCAS Reg. No - ' 7647 01 0

Conforms with 21CFR §182 1057 as Multlple Purpose GRAS Food

Substance = ‘

Malic Acid

CASReg.No.. ~  617-48-1 DLmixture
97-67-6 | L isomer vk

Conforms with 21CFR §184.1069 as a Specific Substance Affirmed as
GRAS, with respect to the f0116W‘iﬁg 1[s, ‘ '

(a) description
(b)  specifications
. ©) use as pH control agent '
‘ (d) maximum use level
 Sulfuric Acid
CAS Reg. No.: S ”7664 Gy

Conforms with 21CFR §184.1095 as a Spemﬁc Substance Affirmed as
GRAS, w1th respect to the followmg 1]s - \

(a) deseription
(b) speciﬁcatiohs
;(C) use as pH control agent S
(d) o maximum use level
@
0014 20
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Acetic Acid

Conforms with 21CFR §184 1005 as a Spemﬁc Substance Afﬁrmed as
GRAS, w1th respect to the followmg 1]5 B

(a) descnptlon
('b‘) spemﬁcatlons J
(c) useasa pH control agent

(d)  maximum use level

ASC chem1stry is pnnmpally the chemlstry of chlorous ac1d (HCIOZ) a metastable oxy- -

chlonne spemes whlch decomposes to form chlorate 1on chlonne dioxide, and chlonde ion.’ To

~ better understand chlorous acid chemistry, a brief overview of the chemistry of various oxy-

chlorine species followsl

 As illustrated in Table I, chlorine can exhibit oxidation states from -1 to +7. Asa

consequence, its chemistry is varied and complex.

Tablel. Oxidation States of Chlorine

Cloy, | +7 Perchlorate ion

ClO5 +5 Chlorate ion
ClO, +4 Chlorine dioxide

ClO; +3 Chlorite ion’

CIO or OCI" +1 Hypochlorite ion

Cl, 0 Chlorine (molecular)
cr ] -1 Chlonde ion

Oxy-chlorine species are important as oxidants in a number of applications. The strength

of an oxidant is measured by its oxidation strength, or oxidation potential. Table 2 lists some of

the more common oxidants, their assomated ox1dat1on reactions, their oxidation strengths

‘ n Page 14 of 55
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, (measured in volts), and their ox1dat10n capacmes (the number o'f Lelectrons accepted by the
| . oxidant). The chlorous amd (HCIO;) reaction, Wlth 1ts 1 57 v ox1dat on str ngth and 4-ele Ctron b e

- oxidation capacity, ranks just below ozone ‘and the hydroxyl-radlcal generatlon reactlon of

hydrogen perox1de B
Table 2 Common Oxndatlon Reactlons e e BB T e L o s o e o 50 A
~ | Oxidation | Oxidation |
Oxidant Reaction Oxidant Capacity | Strength
: _ , v)
O3+H0+2e - Op+OH ' Ozone e 2¢e 2.07
H0,+2¢ - 20H | Hydrogen Peroxide I 2¢’ 1.78
HCIO,+3H +4e - CI + 2 H,o | Chiorous Acid (Acidified Sodlum Chlor |te) de" 1.57
CiO;(v)+e —» ClO; | Chlorine Dioxide (Vapor Phase) o 1" 1.56
HOCI+H' +2e — CI'+H,0 | Hypochlorous acid i o 2e’ 1.49
HOBr+H ' +2¢ - Br+HO , Hypobromous acid ; ) 20 7 1.33
ClO,+4H +56 — Cl+2H,0 | Acidified Chlorine Dioxide =~ 5S¢ 1.51
ClOz(ag)+e — CIO; ‘ Chlorine Dioxide (Aqueous Phase) o 1e’ 0.95
C|02 +2H,0 + 4e - CI +4 OH * | Chiorite o 4e’ 0.78
| . ; As mentioned before, oxy-chlorine chemistry is varied' andcbm’plex Listed b'eléw are

oxidation half-cell reactions and thelr corresponding ox1dat10n potentlals for several addltxonal o
reactions of oxy-chlorine species glven by Gordon et al in t‘he’A W WA p\ubhcaﬂtlyonk,

Disinfectant Residual Measurement,Methods. ;

HCIO, + 3H' + 4¢ > o+ 2H0 157V
HCIO; + 2H' + 2¢ — HCIO + HO0 L6V
HOCI + H' + ¢ %Cl + B0 | 1611V
HOCI + H' + 26 - CF FHO LoV
ClOy + 6H' +5¢ > %Cl + 3H,0 147V
ClOs + 6H" + 6e- »>CI' + 3H,0 : 1.451V
“ChL +2€¢— 2Cr | S 3_‘136v N o
. SR | o 001422‘
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Clo, + H+ + ¢ —» HClIO, 125V

ClOy + 3H' + 2¢ - HCIO, + H,0 1214V
ClOy + 2H" + ¢ - ClO, + O 1152V
Cl0, + ¢ - ClO; o oesv
OCI + 2H;0 + 2eo>Cr 200 ';'0.81;V N

ClOy +2H,0 +4¢ o> CF + 40H 076V
ClO; + H0 + 2¢ = ClO' + 20H 0‘.',,66"v
Cloy +3H0 + 66 > CI' + 60H 062V

The oxidation potential diagram g1ven below shows that chlorous acid is unstable w1th

respect to dlsproportlonatlon ie. chlorous acid i is a metastable spec1es |

1.152 0.95 0.66 1-,611, 136
Cloy > Clo, >  Cloy > clo- > C, > Cr

HCIO; © HCIO, HCIO

Numerous researchers have determmed that the decomposmon reactlon of chlorous ac1d
is approximately second order w1th respect to chlorous ac1d 5.6,7.8 At pH values above 2. 0 where

[C1057] > [HCIO,], the rate law can be written as follows :

-d[HClOz] -
............ ‘= k [HCIO,?
-dt

(Whére k=0.023M"sec’ at25°C)°

It is known that chlorlde ion accelerates the decomposmon of chlorous ac1d and also B ‘
alters the stoichiometry. Hong 10,1 developed the followmg emplncal rate express1on for the

decomposition of chlorous acid, with the effect of chloride taken, 1,nto,account,

acio]
T SEem-—) 501423
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dt - " p'+'qu

: . , where m = 2{k,[HCIO,]* + kz [ClOz][HCIOz]
n‘4hﬁme@1@;wm,
ks(ks + kg)[HCIO,]
kek7[H']
ky; + kg
q = e 2 9
x = [CI]

Where the various rate constants refer to the followmg set of reactlons

| k, ’
2HCIO, > H' + HOCI + CIOy
, ok .
I e HCIO; + ClIO; > HOCI + ClOy
k3

HOCl1 + HCIOz -> Hzo + CLO,
ke
Clzoz + HCIOz -> H + Cl + 2C102

: ks -
H' + CI' + HCIO, > 2HOCI

ke
H" + CI + HOCl > Ch + H,0

P |
Cl, + HCIO, + H,O = 3H' + 2CI + ClIOy

. kg | ‘
Cl, + HCIO, - H" + CI' + CLO;

In the absence. of chlonde only the first four reactlons need be cons1dered Domg thls, -

| . Hong gives the followmg reaction equation, vahd over the pH range of 0to3, for the initialrate

@01424““
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law for the formation of chlorine dioxide:

d[ClO,] : |
......... = k[HCIO,}® + k [HCIO,][CIO;]

"The rate of formation of chlonne d10x1de given above can be related approx1mate1y to‘ B

the disappearance of chlorous ac1d by the followmg relatlon '8

-d[HCIO;)/4 = d[CIO)2
In aqueous solution, chlorous acid, a relatively weak acid, diséoEiates”as"fol’lo"iifs;:” S
K |

HCIOz IR H+ + C102°
where K,, the acid dissociation constant is1.01x 10 at 23°C 2 In terms of the ac1d
dlssomanon constant (ionization constant) and the hydrogen ion concentratlon of the solutlon '

(=10 pH) the chlorous ac1d concentratxon can be found from the total tltratable chlorlte o
concentratlon as follows:
1
% HCIO, = mememmmanmemmnem=- X 100%
1 + (1.1 X 10%)/[H"]

The following is a graph of this relationship.

Page 18 of55
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From this basic understandmg of the chemlstry and, comblned with the results of

rmcroblologlcal testmg, the opt1ma1 parameters for apphcatxon of the ASC process asa short-

_ term anti-microbial intervention on seaf

‘be

‘water ﬁsh have th

1) ApH range of approxxmately 2 3 to 2 9

ii) A sodium chlonte concentratlon ranglng from 40 ppm to 1200 ppm : -
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. ENVIRONMENT | | g e

6.1 PRODUCTION RELEASES

As noted i in Sectlon 4, the ASC solutron w1ll be produced on srte some trme pnor to

applrcatron in the processing facrhty, be it a major operatron, a contr‘ ct operatron for a spemﬁc

chain, a supermarket facrhty, or ultrmately even in the home The solutron mlxmg w111 take place" '

through the conﬂuence of the separate acxd actrvator and sodrumchlo e base solutro sfat some o
point prior to the final applicator nozzles The acid and sodrum chlorite solutions w1ll typrcally

‘be prepared in amblent temperature tap water although crrcumstances may arrse where the o

solutions are prepared with chllled water down to temperatures as low as 4°C Note that there o

may also even be circumstances WherevASCr,solutlons,a_re frozen aﬁe\rr_,tnltlal constitutionthen

ultimately allowed to, thaw gradually while in contact with the seafood or freshwater fish.

For freshly mixed solution applrcatlon crrcumstances the tlme that normally elapses

‘between the creation/activation of the ASC solution and its ﬁnal delrvery to the surface to be

treated is typically brief (no greater than 2 — 3 minutes). Thus, the levels ,Qf drsks_olved chlorine .

dioxide that might typically generate within the ASC solution over time will not exceed ca. 2~3

mg/liter (2 -3 ppm).

In larger operations, it is anticipated that a Spray‘ treatment will bethe primary modeof

application to products whrch are the subJect of thls petrtron m essentrally the same I anner as 1s )
currently commercially utilized for the pre-chlll ASC treatment of vanous meat products and

produce; i.e., the seafood or freshwater ﬁsh w111 pass through a semi- enclosed and bafﬂed spraym -

enclosure. The spray will be apphed v1a pressunzed spray nozzles for varyrng exposure tlmes up toﬂ‘ o

about 30 seconds before the product ex1ts the enclosure In order to_minimize the potent1a1 for
possible off-gassing into the lmmedrate worker env1ronment the seml-enclosed spray enclosure w111 | '

. be negatively pressurized via an asplratmg a1r hose ventmg to the outs1de of the bulldrng Thrs wrll‘ | V

“FAR&DV00 REGULATORY\TSS FISH DISINF\Seafood AP 71, 1(eXH)envirommertal assessmentdoe




| ~ ensure the removal ofe excess gaseous matenals whrle a dedlcated dramptpe will route excess ﬂulds
: . to an enclosed drain for removal with other plant wastes Short term exposure, 1mmersron dip”
processes may also be developed for some of the products that are the subject of this petttlon to

conform with current 1ndustry practrces v1s-a-v1s the 1nclus1on of an antl-mlcroblal 1nto processmg

waters to reduce the sp01lage-related mlcroblal load of seafood orf freshwater ﬁsh

treatments such systems would also be sem1 enclosed and negatlvely pressunzed via an asplratlng

air hose venting to the outside of the burldrng to accommodate any potent1a1 worker safety 1ssues

In smaller operatlons where the apphcatlon of product is expected to typrcally be hmlted
to 1nfrequent and/or small batch apphcatron usmg elther hand held “on/off—type apphcators or
purpose-demgned “dual- cylinder” hand—held spray bottles the volume of product use and -
’ therefore the potent1al for off-gassmg and Worker env1ronment exposure is s1gmﬁcantly reduced | |
-.compared to the larger commerclal systems Asa result no spec1al precautlons other than the , o
1nclus1on of label precautlonary statements regardmg handhng, adequate ventrng of the work area |

and use of the material are therefore antrcrpated

FAR&D\700 REGULATORY\TSS FISH DISINF\Seafood FAPUI7L 1(cYH)environmental assessmentdo - o
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6.1.a. THEORETICAL WORSE CASE PRODUCTION RELEASES

While chlorine dioxide has a minimum tend‘ency to form in ASC solutions When the
chlorite and ac1d are 1n1t1ally combmed 1mmed1ately pnor to spraymg (typrcally measured as < 2
- 3 mg/liter drssolved in solutron), 1t may exhrbrt an 1ncreasmg tendency to form as the apphed |
solution concentrates during the evaporatrve process or as a mrxed but unused solutlon is allowed n
to “age.” Thus in a typical situation, the potentlal for chlonne d10x1de entry 1nto the air of the ”
workplace would be expected to derlve primarily from this evaporatlve source more so than
from that which is retained in solution. Chlonne drox1de also has a si gmﬁcant tendency to react "
with, and be degraded by soluble organlc matter (such as soﬂ) to form chlonte, chlorate and
ultimately chloride. It is therefore expected that a maJor portron of both the initially prOJected_ i
chlorine dioxide maximum of 2 - 3 mg/hter 1n solutlon and any quantlty formed upon
subsequent solution evaporation w1]l be reduced toa non volattle, chlorlne-contalmng ion that

will ultimately be removed in the organic matter laden waste waters ,‘of the processing plant.

Finally, it is further expected that the degree of chlorine dioxide evolution out of the
ASC solutlon within the apphcatlon enclosure durmg the treatment s max1mum 30—second
res1dence time on the seafood or freshwater ﬁsh will be low ThlS xs partrcularly true because the
high humidity conditions prevalhng in the application cabmet will tend to suppress evaporatlon -
and therefore out-gassing of chlorine dioxide from the ASC solution. Thus the 2 - 3 mg/liter
level of chlorine d10x1de that can typlcally be measured in an ASC solut1on w1th1n 2 -3 mmutes
of activation of sodium chlorite can be assumed to correspond to the most hkely maxrmum

amount of thrs substance that will arise frorn both 1n1:t;al and eyaporatwe sources.

To put this into perspective from present day experrences w1th the appllcatlon of ASC |
solutions in commercial poultry | processmg plants, a typlcal ASC spray operation apphes 111
mL/kg of solution (1 67 fl. ozs. per 1 .0 Ib; average carcass 1s 3 lb) 1ns1de of a2.45 m spray

enclosure over the course of 15.9 seconds Therefore m a worst case” scenano where all of the

® For a stan dard 90 bn'd per m inute ev1sceratron lme yprcal SA NOVA spray cabinet enc]osure measures 3 x (0. 67

mx 1 mx 1.22 m). Therefore internal volume = 2,451 m”. Average carcass ex posure time to ASC chemistry while
transiting the spray cabinet = cabinet len gth (3.66 m)/Lme Speed Lme Speed No. ‘birds per secon dx shackle -

@01429
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dissolved chlorine dioxide were to be released into the environment 450 kg (1,000 lb) of meat

treated (333 carcasses), corresponding to 50 L of ASC solutlon apphedC would theoretrcally

release 150 mg of chlorine dioxide in 3.70 ‘minutes (at the 3 mg/L concentratlon) Assummg a .

static air environment inside the apphcatmn enclosure, w1th no ventlng or mrculatron of the a1r m o

the v1cm1ty of the treated poultry meat, the dlspersal of up to 40 54 mg of chlonne d10x1de mto S

2.45 m’ of air in one minute would immediately ratse 1ts concentratlon above the OSHA 8-hour

~ TLV 0f 0.3 mg/m’ and therefore lead to unsafe cond;tmn§ both within the enclosure andinthe

immediate external environs. o

For typlcal apphcatrons of ASC solutlons to seafood or freshwater ﬁsh it has already
been estabhshed that the apphcatron volumes necessary for the achlevement of srgmﬁcant

pathogen reductlon or for s1gnlﬁcant 1mpacts on shelf ltfe have been establlshed based on ,, N

depletion studies — to be approxrmately 84% of those used on poultry carcasses ie. 93 mL/kg

(1.24 fl. 0z./1b) of seafood or freshwater fish, therefore the “worst case concentratlons of

- chlorine dioxide in the theoretlcal case descnbed above would )

to 34.05 mg of chlorrnedlomde1nt9,2,45 m’ of air.

6.1.b. ACTUAL PRODUCTIONRELEASES -~~~

Drawing on the current expenences ‘with the apphcatlon of ASC solutlons 1 k e

commercial poultry processing plants, air quallty testmg in the immediate area around

commercial spray enclosures mstalled into poultry plants in the US shows that chlonne dloxtde is

generally undetectable (Appendix 2). Additionally, air qualtty testmg of the air exhau( ' fr

these same commercial systems shows extremely low levels of chlortne drox1de present. These o

data clearly support the fact that the majonty of the chlonne dtox1de matenal that is in solutlon

remains so, and is ultimately disposed of in the liquid waste stream.

In an immersion or - dipping operatlon there i is not expected to be any change certalnly

01430

width = (90/60) x 0.15 m Therefor ktransrt time = 3 66/0 23 = 15
©" 450 kg meat = 333 carcasses. At yirds per ‘minute line speed ‘333'carcasses =372m inutes of klll time. 450 k g
meatx 111 mL/kgx 1 L/1000mL=50L.
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increase to the potential for air di:spéréyélwa either theASC §6Iiiﬁ'qﬁ or of anydlssolvedchlonne -

: . - dioxide, when compared to that of a spray operation. In fact, due to the likely accumulation of
organic matter over time within the dip solution, plus the known iﬁtéra¢tioh"(réduc"ti‘o'yi'l)‘ of |

chlorine dioxide with organic matter it is antlclpatedthat actuallevels ofthlsmaterlalm o
immersion or dipping operations will be lower than are ‘ty‘p’ically sye/e:n iyn spray systems.

However, as with the commercial fspra‘y: systems that are currently being utilized in US poultry
processing facilities, the environs surrounding an 1mmers1on or dipping operation willbe
controlled with appropriate enclosures,contah}memof liquid wastes and positive pressure air

venting to the exterior of the building.

‘Based on the above estimates, it is Alcid Corporation’s belief that chiorine dioxideis
unlikely to be a production release of any significance gis*a,resu‘l‘t'df the proposed use of ASC in

seafood or freshwater fish processing facilities.
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6.2 USE RELEASES

621 ESTIMATES OF RAW MATERIAL VOLUME
6.2.1.a INTRODUCTION

'As previously mentioned in Section 4.4 of the Environmental Assessment, there isreason

to beheve that the potentral for use of ASC solutlons on seafood or freshwater ﬁsh covers the -

entire geographic area of the Unlted States. But, itis thls potentlal drversuy of geographlc and
specific-product use Wthh makes 1t extremely dlfﬁcult to reach a reasonable estrmate of the L

~ potential total annual usage for the product.

6.2.1.b SODIUM CHLORITE ESTIMATES R T

While the overall scale of the seafood or freshwater fish lndustry’ in the Umted States

: . alone is enormous, surveys of industry need and evaluations of projected interest that have been L

conducted SO far, suggest that the majorlty of “use 1nterest” for ASC solutlons 1s llkely to be seen

‘and expressed pnmanly by the hlghly controlled value-added aquaculture 1ndustry Fmﬁsh - |

‘ 1nterested in ut111z1ng an antr-mlcroblal in the storage processmg or handhng of thelr products o
Thus best case “guestimates” of market penetratlon and market share would suggest that a

realistic value for market uptake would bei in the order of 25% of the aquaculture 1ndustry

Within North America, this market produced a total of 382 X 106 Kg (842 X lO6 lbs) of product in |
‘ 2000 The following table shows the major productlon specres and quantmes for the year 2000.
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Product‘idn ]

25% Market

US Aquaculture Market Productlon by Key Specles (2000) and the Estlmated Market
Uptake for Acidified Sodium Chlorite

freshwater fish (million Ibs) Uptake
Type
Finfish Baitfish 16.4 NA
' Catfish 596.6 1492
“Salmon 391 03
Striped Bass 97 2.4
- Tilapia 17.8 4.5
Trout 60.3 15.1
Shellfish Clams 10.7 2.7
‘ Mussels 0.5 0.1
Oysters 18.7 4.7
Crustacea ..Shrimp 4.6 1.2
Crawfish 29 10.7
Other spp. 24.7 6.2
Totals 8420 2064

As mentxoned in the prevxous sectlon the prOJected apphcanon rate of ASC solutlons

order of 0.09 mgs/cm of treated surface (approxrmately 93 mL/kg, 1 24 FL Oz Per lb) Usmg

thrs rate of apphcatlon the estlmated use rate for ASC on seafood or freshwater ﬁsh can be N -

recalculated as shown in the followmg table
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The Potential Annual Consumption of Sodium Chlorite from useasa

Processmg Aid on US Seafood or freshwater fish Derlved from;_v o

- Aquac“ltul_e

Seafoed or ;

freshwater fish

Type

25%‘Muarketf “

Uptake
(million lbs)

Use Volume

(million

gallons)

“Sodium
Chlorite
(million lbs)

Finfish

Baitfish

NA

NA

NA

Catfish

149.2

11.563

0.1157

Salmon

9.8

0.756

0.0076

Striped Bass

Y

0.186

0.0019

Tilapia -

4.5

0.349

0.0035

Trout

15.1

1.170

0.0117

Shellfish

Clams

2.7

0.209

0.0021

Mussels

0.1

0.008

0.0001

Oysters

4.7

0364

0.0036

Crustacea

Shrimp -

1.2

10.093

0.0009

Crawfish

10.7

0.829

0.0083

Other spp.

62

- 0.481

0.0048

Totals

206.4

16.008

0.1602 ,

The total estimated ASC use volume of 60 60 x 106 L (16 01 X 106gallons) on aquaculture

product equates to a total sodium chlonte use — at the hlghest apphcatlon rate of 1200 ppm of

0.35 x 10° Kg (0.16 x 10° Ibs) or 1.4% of the annual production of sodlum chlonte m the Unlted

States.
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622 WATER AND AIR RELEASES
6.2.2.a INTRODUCTION

The components of the ASC solutlons are the GRAS ac1d of hlgh punty, and the sodlum
chlonte (of a technical grade), Wthh has sodlum chlonde and sodlum chlorate as 1mpur1t1es
Upon acidification the chlorite, through chlorous ac1d can be expected to mlmmally transfonn to

chlorine dioxide and to chlorate. At the level of use of these components, and the nnmmum

standlng time for the mixed ASC solutlon, the amount of chlonne d10x1de that 1s dlssolved m_
solution will not exceed ca 2-3 rng/hter Bemg a hlghly reactlve compound th1s chlorme
dioxide will quickly be reduced (by reaction with organic rnatter and with microorganisms on the
seafood or freshwater fish surfaces) to even smaller quant1t1es of chlonte and chlonde 1ons An

even lower amount of chlorate will also be formed in thls process by a separate pathway |

involving dis-proportionation of the chlorme d1ox1de o

As shown from the poultry plant data in previous Section 6.1, the air releaSes of chlorine | k
dioxide are de minimis. Of greater poss1ble 1nterest are the relatlvely h1gher levels of sodlum |
chlorite, i.e. 1,200 ppmasa max1mum, of whlch the chlorlte ion represents 895 ppm that mlght )
be reasonably expected to be dlsposed of into a processmg plant s waste stream The followmg "
‘pro_]ectlon puts this quantity into relatxve perspectlve, with respect to estlmates of the total water '

volume throughput in seafood or freshwater fish processxng plants. o

Although no specific published data can be found on, the quantltles of water utlhzed in the |
diversity of water-washing operatlons where seafood or freshwater ﬁsh are processed a pI‘OJ ected‘
level of chlorite release into processmg plant efﬂuent water can be derlved from spec1ﬁc o
information made available from : a current processor of farm ralsed salmon In this processing
plant, a single day’s run of 77,180 Kg (170 OOO lb) of salmon requlred 454 200 L (120 OOO

gallons) of water and/or ice for processing, 1n addltlon to other plant requlrements for water such - .

as transport of removed SOlldS and overall plant sanitation. Calculatlons are conﬁned for the

moment, to processing waters alone and make use of the ASC apphcatlon-rate estlmate of 93

ooaaes

F:R&DI700 REGULATORY\755 FISH DISINFSeafosd FAP\I7L 1(c)(Hjenvironmental asséssmentdoc = =~ -

" Page 28 of 55



~mL/Kg (1 24 Fl 'Oz/Ib) of product treated On that ba51s ‘77 180 Kg of salmon would consume ,‘

ax1mut fl 200 ppm (1 200
mg/L 1.25 oz/gal ) of sodlum chlonte the worse-case total amount of thls matenal used per day -

would be approx1mate1y 8.61 Kg ( 18.96 1b), of whlch 6 42 Kg (14 14 lb) 1s the chlonte ion.. N

Depletion studies have shown that approxxmately 10% of the chlonte lon is degraded asa result

of the treatment opﬁom reduction thr_ough contact thh, orgame matter‘,theu,s again the worse-case . -

remaining mount of chlorite ion that mig’htul‘tin‘mately'be aifailable for dilution into the 454,200L

of processmg water would be approximately 5.78 Kg (12. 73 lb) , T Mucmg the ﬁnal chlonte I

concentration to a theoretical final level of 13 ppm.|

 Since the plant waste-waters from all of the sanitary and house-keeping operations will
contain additional organic matter, a major fraction of the available chlonte ion not already
consumed, will further degrade on contact with this organic material. Additional factors which

would be expected to result in a low to negli giblechlo,rite Ji_o,n lo\_ad in the waste-waters of the

plant include:

1) The known instability of cthritefiyn the ASCsystemandxtsultlmate reductlon ‘, ;‘
predominantly to chlonde '

i1) The high reactivity of the oxychlorlne spemes (chlonte, chlorate, chlorme dlox1de)

with soil and orgamc matter_ m general. (Refer to Sectlon 7:0 - Fa,tc «_Qf,vE,mltL@gl_ -
Substances in the Env1ronment)

iii)  The zero chlorite i 10n proﬁles that naturally exxst in the waste-waters of processmg

facilities utlhzlng an ASC system (Refer to Sectlon \

Substances in the Environment).

The fraction of chlorite that might therefore be expected to survive orremaininthe

d (77,180 Kg x 93 ml/Kg)/lOOO 2077L
e TATTLR 1200 mg/L = 8.61 K+ =+ i D i i e
f578Kg/454200L =1273mg/L=13ppm o 004436
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processing plant waste stream to i%ltin??@y,:b?,,.tf,?nsp?rtsd,,intq an external treatment Pf@? ess such
as a POTW is highly likely to be less than the LOD for chlorite i.e. <0.1 ppm.

For chlorate ion, the relative amount present in the waste stream of a seafood or o

freshwater fish processmg plant assummg the above worse case scenano would be consxderably ‘

less than the value calculated for chlorite. Whlle thls number can probably be estlmated asa

fraction of the chlorite that has been calculated, both compounds are expected to be present in
such low amounts as to have a de minimus effect on local POTWs For the purposes of this

discussion therefore, chlorate levels w111 also be cons1dered to be present at concentratlons < O 1 ’

The levels of acid used to achieve the requisite initial pHs of 23 to 2.9 for the ASC

solutions are as follows (for a few representative GRAS acids):

Sulfuric acid, <0. 04% (<400 ppm)

Phosphoric acid, 0.02 to 0.04% (200 to 400 pprn)
- Malic acid, 0.04 to 0.08% (400 to 800 ppm) ’

Acetic acid, 0.50 to 1.0% (5, OOO to 10,000 ppm)
Citric acid, 0.50 to 1.2% (5 000 to 12 OOO ppm)

These levels are reduced by their subsequent dllutlon in the same quantmes of water used -
for seafood or freshwater fish washmg, transport and plant samtatlon and are therefore of 11ttle |

environmental concern.

With respect to institutional or home use of ASC solutions vis-a-vis water discharges, the
~ much greater ratio of organic matter to the small qu\‘ant:it;yqj of oxy-chlorine speciesin theASC should
result in virtually full degradation of these materials upon contact with the facilities’ or home’s waste

systems.

In summary, worse case estimates of the oxy-chlorme specves that might be expected to be

004437
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~_present in the waste streams of processmgplantsthatutlllzeASCaS anantl-mlcroblalmterventron -

. on seafood or freshwater fishare: o
Chlorine dioxide ~ deminimis
Chlorite  <O.lppm

Chlorate =~ . <Olppm

'~ 6.2.2.b IMPACT OF WATER RELEASES

Alcide Corporatlon does not. beheve that the above-lndlcated concentratlons of oxychlorme _

species or food acids will have a negative 1mpact on the operatlon of POTWs, for the followmg

reasons.

1) Neither chlorite, chlorate nor chlorine dioxide is listed as an Interfering

Substance in POTWs as provxded in Page 125 of the Wetzel document' : Theseww
| . interfering substances, as contalned in certain 1ndustna1 d1scharges, can cause "a
POTW's noncomphance with its penrnt or 1nab1hty to lawfully use or dispose of
its sludge." Chloride was listed as a potentlally 1nterfer1ng substance, butata -
level significantly hi gher (l 80 ppm) than 1ts presence e1ther as an 1mpur1ty m the -

technical grade chlorite or ifall the oxychlormes were converted to chlonde

Acidityis also listed as a potentlal 1nterference n POTW operatxon, but the levels i

~ contributed by this application would not have a measurable impact on pH.

2) None of the spec1es present at the levels mdlcated can mterfere w1th the
mlcroblologlcal treatment systems Chlorme d1ox1de, a recogmzed anti-

microbial, w1ll have no effect at the de mmzmzs levels estlmated nexther can the

chlorite, a much weaker source of activity, at the <0.1 ppm level estimated.

- 3) “(M)ost 1nterference problems at POTWs .are. related to mterrmttent o

| ' , dtscharges of hlgh strength conventional wastes Wthh overload a POTW's
o 001438
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~organic capacity, causing plant upset. ¥ according to an EPA reperterlz, The
organic contribution of these systems is mlmmal and the other common causes

of plant 1nterference are not a factor here

sohds or VISCOus pollutants ..... [flow obstructlon]

~ high volat1les ..... [explosron or ﬁre hazard]
'heated dlscharges ..... [altered b1ologlcal act1v1ty]
toxic dlscharges ..... [1nh1b1ted blologlcal act1v1ty]

62.2.c WATER RELEASES - SMALLER FACILITIES

It is anticipated that some ASC usage in the processing of seafood or freshwater ﬁsh w"'i’ll' B
be distributed over a wide range of local facrhtles of low volume productxon thereby reducmg o

the “per site” ASC volume.

Because of the diversity of such small-use operatlons the prediction of specific ASC
quantttres with respect to other waters m the efﬂuent ofa partlcular type of facﬂrty is not fea81ble -
However it can be readily concluded that the much smaller chlortte and ac1d quantmes in the
facility’s effluent would be at least as hkely to react thh and be degraded by the orgaruc matter
in its efﬂuent water as in the larger famhttes ‘Once agam the maxrmum level of oxychlorlnes | '
(mostly chlorite) that might be expected in the plant efﬂuent ofa seafood or freshwater ﬁsh .
processing operation is not expected to be greater than 0.1 ppm. The same basic caloulations

with respect to impact on POTWsapply.

1 62.2.d AIR RELEASES - LARGER AND SMALLER FACILITIES =

As seen earlier, based on the commercial"plar;lt data that”is 'availahle froni ‘A\SC” " |
apphcatlon in the poultry mdustry, the spray apphcatlon of an ASC solutlon to seafood OF

freshwater fish is expected to create negh g1ble air levels of chlorme dxoxrde in an envxronment

~,@@1439,N
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of normal air turnover, assuming the use of an appropriately designed spray cabinet en l ,l N

. confine its dispersal and to control the gaseous and liquid effluents.

In ASC 1mmersron dip operatlons where seafood or freshwater ﬁsh will generally have

isome s011 or other organlc materral on thelr sul ces‘ organic mat er 1s als,, expected to B

) destroy any small levels of ch]onne d1ox1de that may have formed in the solutlon upon its
k‘actlvatlon However as w1th the SANOVA commercral spray systems currently used in
commerc1a1 poultry and beef slaughter facﬂrtles, the envrrons surroundmg an 1mmersron or N
fdrpprng operation in a seafood or freshwater /ﬁsh processmg plant w111 also be controlled w1th
appropriate enclosures, contalnment of hquld wastes and posrt1ve pressure air ventmg to the

exterior of the bulldlng

6.2.3. RELATION OF PLANT WA r S
TREATMENT WORKS QUANTITIES

i . The industrial discharges to local Publicly OwnedTreatment Works(POTWs),such s

might be expected to occur from seafood or freshwater ﬁsh processrng facrhtles, are further

diluted by discharges from other 1ndustnal and non- mdustnal sources The prev1ous sectron of B

this petition discussed the relationship of such plant dlscharges to total POTW mtakes

Reference was made to an EPA-sponsored study,‘f that prov1ded gurdance in mlnlnnzrng the

discharge effects on these POTWs In this report it was shown that the

water from industrial sources was 26 3% of the total mtake That 1nformatron was used to

‘ estrmate the projected impact of the syeafood or freshwaterﬁsh processmg facilities using ASC

- treatments.

Using Alcide Corporat1on s estrmates of marwm 1 are, the apphcatlon of ASC on_

processed seafood or. freshwater ﬁsh would result in an overall mcrease in the POTW lescharges

aver ge nﬂ ent waste-

attributable to sodlum chlonte However as calculated in Sectlon 6 2 2 a, the contrlbutlon from

such a processor to its handhng POTW is probably no more than the “worse case estlmates of

. | | | i s e o 601440
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. A similar analogy holds for the food-grade ac1ds used for ASC actlvatlon, where the acid

contribution to POTW facrhtles would be de mznzmzs

On the ba51s of these dlscusswns Alc1de corporatlon does not belleve that the above- .
B 1ndlcatcd concentratlons of oxy-chlonne spemes or food ac1ds W1ll have a negatlve 1mpact on the

operatxon of POTWs, for the followmg reasons

a) The levels of oxy-chlonnes, ie, chlonte, chlorate and chlorlne dlox1de, that would
reach the POTWs, is at the parts per bllhon level at most Nelther chlonte chlorate,

nor chlorine dioxide is listed as an Interfermg Substance m POTWs as prowded ina

document listing Interferences at POTWs These 1nterfer1ng substances as ’

contained in certain 1ndustnal dlscharges can cause "a POTW’s noncomphance w1th

its permit or 1nab111ty to lawfully use or dlspose of its sludge v Ac1d1ty is also l1sted las

a potentlal mterference in POTW operat1on, but the levels contnbuted by th1s

: . | application would not have a measurable 1mpact on pH.

b) None of the species present at the levels 1nd1cated can mterfere w1th the - f , l o

microbiological treatment systems. Chlorme dioxide, a recogmzed ant1-rn1crob1a1 V_
- will have no effect at the,galgu,late@parts,per billion level; neither will the chlorite, a

much weaker source of activity, at the minuscule levels possibly present. '
624 COMPLIANCE WITH EMISSION REQUIREMENTS

Alcide Corporation fully anticipates that any seafood or freshwater fish processing

operatlon that intends to use the ASC solut1ons, if deemed appropnate will obtain the necessary

permits and approvals for dlschargmg process waters contammg chlonte, chlorate and chlonne L

dioxide to POTWs. It should be noted that sodlum chlonte used in preparanon of th

solutions, is an EPA- regxstered product It is. Alcrde Corporatlon s current 1ntent10n to use one of o

. three EPA registered sodium chlorite products for the proposed apphcatlon (or the equ1valent)

44&1
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Vulcan Chemicals 79% Technical Sodium Chlorite, Technical Sodium Chlorite Solution 31.25,
. or 31% Active Sodium Chlorite Solutlon Copres of the Techmcal Data Sheets and Matenal
‘ | Safety Data. Sheets for these products are prov1ded 1n Appendlx 2 of thls sectlon A1c1de

Corporatlon intends to request that Vulcan Chemrcals mclude lab copy, whrch mandates that " ,

- users of the sodlum chlonte must dlscharge the squtlons in accordance Wlth the requrrements of o
the faclhty's Natlonal Pollutlon Drscharge Ehmmatlon System permlt Any warmng statements - -
on the labels concernmg the hazard of the products to orgamsms that may be exposed to 1t in the, '

env1ronment will also be on the labels of the FDA-regulated use
Sodium chlorite has a number of commermal uses pnmanly as a source of ch]orlne d10x1de
e. g pulp and paper bleachmg, drmklng water treatment as a shmlclde m coohng towers as a food y
s dlslnfectant, and as a cleaning agent in the electronics industry. The ,current US productton of

sodium chlorite is close to 11.16 x 10° Kg.

As shown in Section 6.2.1 of this petmon in the estimates of “worse case’ usage that Alcide

Corporatlon has made, the total maxtmum prO_] ected use of sodlum chlonte for seafood or freshwaterw o

ﬁsh was estrmated at 0 35 X 106 Kg (O 16 x 106 lbs) or 1 4% of the total sodlum c

the US Accordmgly Alcide does not beheve that approval for the proposed use w111 affect current: o

compliance by sodium chlorite producers with envlronmentalk,reﬂgﬂulat\royns.’ o

Use of the food grade acrd actlvators is s1g111ﬁcantly less of a larger total commerc1a1

~ utilization, and a 51m11ar conclusmn is drawn for these matenals as well
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. 7 FATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT

- 7.1. Introduction
Chorme drox1de (produced from sodlum chlonte) is used w1dely in dnnkmg water treatment
in the U. S When chlorine dioxide reacts 1n drmkmg water approxrmately 50 - 70% 1s converted\

back into chlorite and the rernalnder 1nto chlonde and chlorate ,’The MCL (Max1mum Contaminant

Level) for chlonte in dnnklng water 1s 1. 0 ppm correspondlng to 1 :ppm'sodlum chl ont . The Rf g e

‘(reference dose) for the chlorate ion 1s much h1 gher than that for chlonte, and therefore the US EPAT

| Planmng and Commumty nght-to-Know Act statute (40 CFR Sect 31 3 TRI) the US EPA cons1ders: N | " o

.0 ppm to be de minimis. Because

: chlonne dlox1de releases to the env1ronment at levels,,,

__chlorine dioxide decays rapidly mto chlonte chloride and chlorate, thrs hmlt is reﬂectlve of the low; _

r env1ronmental toxrclty of those i 1ons as well e

. The chlorite ion is thennodynarmcally unstable wrth respect to other. chlorme species, e. g o

~ hypochlorite and chloride. It reacts rapldly w1th Fe(II) and Mn(II) as Wellzas w1th redu d

species and organic compounds. Itis also rapldly degraded photochemlcally Consequently, it does

-not persrst in the envrronment

In the following, some of the aqueous reactions of the chlonte 1on are exammed along

with its photochemlcal degradatlon

7.2. Chemical Degradation of Chlorite

In acid media, the chlorite ion is in equilibrium with chlorous acid

oo + T <;>'H‘C_102 r - 3 pKé.—."1k,g7b TSN AR ST
. Below a pH of ~3.5 the following mechanisnrspredominate |
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, “ ‘Hc-‘loz N 2H+ +12ﬂe" , HCD 7 HZO 1645V e L T

The pos1t1ve ox1dat10n potentlals 1nd1cate that the reactlons proceed spontaneously as written.

~ The hypochlorous acid, HCIO, produced from the se

“ionas shown in the followmg pathway

rea‘ on rapldly reacts to produce chlonde :

’ HOCI +H+ 1 26—-)C1+H20 : 149V T

This reaction is much faster than that of hypochlorous a01d w1th orgamcs Consequently,\ )

very few chlonnated orgamcs are formed
At higher pH values, chlorite can degrade by oue or both’ of the followmgpathways
CI0; +2HO0 + 465 CI+40H 076V
Cloy + H0 + 2¢> Clo + 20H S 066V S

V Chlonte can also undergo dlsproportronatlon reactrons (reactrons 1n whlch two or

molecules of one species react to seafood or freshwater ﬁsh one specxes wrth a hlgher oxrdatlon state . " v
along with one of lower oxidation state) Thrs is 1llustrated In the followmg reactron m whlch
chlorite/chlorous acid (oxidation state +3) decays into hypochlorous acid (Odeat\lQIltS}QIﬁ#l) and

chlorate (oxidation state +5):

HCIO, + CIOy = HOCI + ClOs™

Fabian 7 demonstrated that iron(1II) catalyzes the decomposition of chlorite. latrowetal.

'8 investigated the feasibility of using ferrous iron (Fe(ID)) to reduce chlorite concentrations.
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Laboratory tests 1nd1cated a requrred reaction st01ch10metry of 3 0 3 fI mg Fe(II)/mg\ ClOz The;{;'l B o

reactlon rate was rapid for pH values of 5 and greater. Interference from dissolved oxygen was

7 mrmmal The ferric hydrox1de sohds produced asa by—product for the Fe(II) CIOZ reactlon had ,

no adverse effect on alum coagulatlon for the removal of turbldrty and dlssolved organlc carbon .
Tron cataly51s of chlonte is an 1mportant degradatlon pathway in both sorls and wastewater o o

streams

1.3, Photochemlcal Degradatlon of the Chlorrte Ion

Buxton and Subham 1ndlcated that the chlonte ion undergoes photolytlc decomposmon ‘

to form chlorate hypochlonte chlorme d10x1de and oxygen The results of work‘by Cos onet

al. 1s suggest that chlorate is not formed by drrect photodecomposrtron of chlont butr: her by |

. decomposrtlon of chlorme d10x1de Thelr results are conststent w1th the stomhrometry
3CI0 + HO + hv > CT +2CI0, +20H + 050,
Unless the chlorine dioxide formed from the photolysis of sodium chlorite solutions is
removed from solution as soon as it is formed (e.g., via an air sparge) it is rapidly degraded into

chlorate and chloride.

In 19’64’ 'Nabar etal® published the resuits of therr work on the photodecomposition o'f o

buffered at PH 3.8. The half- hfe of the hrgher pH solutron was Iess than 20 mlnutes that of the o
pH 3.8 solutron was less than 30 rnmutes Decomposmon of chlonte solutlons by sunhght was

reported to be srgmﬁcantly faster Nabar et al. suggested the followm : photochem' ‘

pathways for the degradatlon of chlorlte under alkahne ions '"respectlvely

FARZD\700 REGULATORYATSS FISH DISINF'Seafood FAP\IT 1" I(e)(H)erivirormental asseséroent doc o
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. o Photodecomposition of Buffered Sodium Chlorite
| Solutions

- -

oB&8888

10 20 0 4 50 60

% Decomposition

6NaCIO; > 2NaCIO; + 4NaCl +3 0,

. 10NGCIO? > 2NaCIOs + 6NaCl +2NaClOy +30;
~ In other work, Zika et al.*! found that chlorite has a half-life of less than 10 minutes in —

LA RS il

direct sunlight. More recently, Wang 2 determined that chlonte solutlons degraded rapldly (half- ’

life ~ hours) under laboratory ﬂuorescent hghtmg and even more rapldly in dlrect sunhght (half-

life ~ mmutes) T h1s was venﬁed in 2 field trial at the Los Angeles Country Reservou'

“which chlorine dioxide was apphed to control algal blooms Chlonne dlox1de was apphed at

_ ’nlght to give adequate reactlon trme w1th the algae present Wrthrn four hours after s

~ levels of, both chlorine dioxide and its pnmary degradatlon byproduct chlorlte, were below -

detection limits.

7.4. Chlorite Degradation in Soil

In 1999 Cemﬁed Laboratonesk (Plamvrew NY) conducted a study (Appendlx 3) to 51mulate e

, the rate of degradatlon ofa spllled chlonte-contamlng product (A101de 4XLA Teat D1p, 2400 ppm )
. chlorite a01d1ﬁed w1th lactlc acid to a pH of 3.0). Three dlfferent SO

les dlfferlng in rn01sture )
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and organic content were used. The results are 'shoivh:iri t e follo g ftafble;”‘ It was éssumed thatin

. a spill the product would be diluted 1:10. The last column g glves the tlme at whlch the chlonte level o

was below the analytical detectlon limit (~20 ppm in the soxls studled)

~ The rate of degradatlon was clearly a function of organlc loadmg and also of soﬂ moisture.
From these samples, chlorite is not expected to be pers1stent in soﬂs and consequently willnothave

an adverse impact on the environment.

" Clyl{ldritfeﬁ'l‘)““éléradatloﬁ‘ih_stoi'l .

Sample Moisture, % Orgamcs Organlcsk “Chlorite to
" Dry Basis Soil Bas:s “0.0”
A 30.0 13.34 934 4 hours
C 3.2 0.72 09 8 days
E 442 53.07 29.6 8 hours

7.5. Chlorite Degradation in Manure =~ L e e e e L R R e

In another study (Appendix 4) ASC was added to cow manure at an 1mt1a1 levelof229 |

ppm Aliquots were analyzed over a two-day period. The results in the table below, show that

the chlorite levels had declined approx1mate]y 91% (to the 20 ppm defectlon Ilmlt of the method)

within 24 hours

FAR&D\T00 REGULATORY\?SS FISH DISINFSeafood FAPVITT. 1{S)(Hyénvironmental assessmenitdoc ~ e e e
' ‘ : Page 40 of 55



. Chiorite Degradation in Manure |

Exposure time | [Sodium Chlorite]
(hours) V ppm
0 229

075 213

125 45 ‘

40 45

50 : — 49 e

15 ;45

24 B 20

: . ' ‘ 48 ' 20

Note: Method detection hmltwas~20ppm e

7.6. Chlorite Degradation in Poultry Processing Wa}ste’ywat‘ers

A studvy“was conducted to'? evaluate thepersi'ste:nceot"‘ s"‘odmm“’émoﬁfé 'in:/typical poultry :
processing wastewaters (Appendtx 5). Samples of wastewater contammg spent ASC (ASC) |
treatment solution were collected from four poultry processmg plants 1mmedlately prior to dlscharge S

,to the local POTW (publicly owned treatment works) cooled and sh1pped to athlrd-partylaboratoryk : -

for chlorite analysis. Samples Wer;.e protected from stnosursdunestl}e ?1?31”3‘??@?‘?9?551 o

The following table glves spemﬁcs for the four plants where these samples were taken as_

well as the calculated chlorite levels in the wastewater@ The ASC solutlon as apphed is 1 OOO ppm

R

sodlum chlorite. Typlcally, 90% of the apphed solutlon goes to draln The sodlum chlonte 1n thlS o

yspent solution typlcally measures 900 ppm.
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o “NaClO; Concentrations in 4 Poultry Processing Facilities Using ASC
| Plant | Processing | ASC | ASC Usage | Total Plant |  Calculated’
- Rate Usage GPD Wastewater [NaClO;]
Birds/Day | oz/bird MGD ppm
1 | 232050 | 6oz 10,877 15 5.9
2 156,500 6oz | 7,336 15 3.96
3 154833 | Goz | 7258 13 7.64
4 170,260 6oz 7,981 12 539

"Calculated chlorite 1n plant efﬂuent

ASC Usage 90% (900 ppm/Total Plant
Wastewater) e T P L

When the samples were analyzed (Ion Chromatography, EPA Method 300. 1) both chlontei

and chlorate were not detected 1ndlcat1ng that chlonte 1s not pers1stent in the env1ronment '

" Furthermore, before discharge into the environment these wastewaters are c0mmingled
with other industrial wastewater discharges and domestic wastewaters. Assuming a typical S
POTW processes 25 MGD any chlonte from the plants is diluted by a factor of 15-20 (25/ 1 5t
’25/ 1.2) using the examples above The resultmg calculated concentratlon of chlorlte contnbutlon,:
to the total effluent entering POTW waters would be well.belqw,.the | lOppmMCLfor drinking

water, albeit no degradation occurs.
7.7. Conclusion

Theory predtcts and lab studles and analyses of actual samples (s011 manure wastewater)
conﬁrm that chlorlte decays rapldly in the env1ronment and 1s not expected to exert any. adverse

impact.
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8 ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES

8.1 EFFECTS ON AQUATIC ORGANISMS

- Summaries of the aquat1c-tox1crty of refevant oxy-chlorlnes that mlght enter the '

environment as a result of processed seafood or freshwater fi " nt are provrded 1n the next : ,

paragraphs Followmg the dlscuss1on of each spe01ﬁc oxychlo ri a,prOJ ectlon of the effects 'v o

from each of these matenals asa result of the treatment of seafood or freshwater ﬁsh

Sodlum Chlonte The LCso aquatlc tox1c1ty to ﬁsh and oyster specres ranges from 41 to N

149 ppm, and from 0.151 to 0.650 ppm for Daphma magna and Mysrd shnmp, resp The S
| US EPA has determlned that sodlum chlorlt s tox1c to f

on the basrs of the Daphma o

‘magna ﬁgure It was shown in Sectlon 6 2 2 b that a theoretlcal worse case maxrmum -

mef sedrumehleate ! 1ea‘ W"'"W e

During subsequent waste water treatment or at the POTW chlonte w111 m1x w1th -

:other organic laden waters ‘and be rapidly reduced For efﬂuents that mlght not be ,
~ directed to POTWs, but are directed to catch ponds and leachmg beds, the hlgh levels of
organic matter in the earth env1ronment would rapldly reduce the chlonte to safe leve]s -

before the entraining water reached habltable_waters Vfor,aquattc ,SP?Q‘eS', ,

‘Sodium Chlorate: The LCso for freshwater and marine fish is cc

onsistently >1000 ppm.

Sodium chlorate, being a smau' ‘fractién' ofthe impurities in technical grade
sodmm chlorite, and formmg toa de mzmmzs extent dunng the degradatlon of ASC
~ solutions, is therefore of no concern from therr use 1n product treatments Thls »
conclusron is also directly apphcable to the lower_volume use of ASCs for treatment of V | t -

processed seafood or freshwater fish

Chlorine Dioxide: The rapidity ofdésradatiénéfshlaﬁae dioxide morgamc ﬁ . o
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; . aquatlc toxicity concerns from product treatments Thrs conclusron 1s also appropnate for" -

effluents resulting from ASC use on processed seafood or freshwater ﬁsh

A broad variety of tox1cologrcal studles have been carned out on the oxychlonne specres -

. chlorite, chlorate and chlorine drox1de, in connectlon w1th the worldw1d A,use of chlonne d10x1de

“ | or freshwater ﬁsh

inthe dxsrnfectlon of potable water. The ClOz has been foundpto sea (

virtually no chlorinated hydrocarbons as potentral mutagens as does chlorme On a concentrated

bas1s, the oxychlorines have been found to cause oxrdatlve changes to erythrocytes, both in loss

of structural Jintegrity and formation of methemoglobrn However at the parts per b11110n levels

that it is expected that th,,,e,se“mater‘tals will be found in seafood or freshwater fish processing plant |
effluents, the data obtained in connection with drinking water levels of the oxychlorines are more

relevant,

On an acute basis, the toxrcrty of sodlum chlorlte 1s in the range of 300 350 mg/kg, based
d ; "'hI the LDso range ﬁom ~600 k
_to 8000 mg/kg for mice, rats, dogs cats and rabbits. Wlth respect to the acute toxrcxty of chlonne

on the LDs values for mice, rats, and guinea pigs. For

te,

dioxide, an LD of 500 ppm was found for 15 mlnutes air exposure by rats In man, a 5 ppm levcl

in the air was found to be an 1rr1tant to. the resprratory and gastromtestmal tracts. S

would not be found in seafood or. freshwater ﬁsh processmg plants.

A variety of sub-acute studres have been conducted on ammals and hurnan volunteers -

who mgested waters containing up o 40 ppm of chlorme dloxrde in ai le eplsode or 5 ppm

solutions of chlorine dioxide or so k perrod In the latter case there o -

. In the former case there was

were some effects on blood chemlstry, but httle other effec__

headache, nausea and abdomtnal drscomfort which passed 1n 5 rmnutes _r

@ U.S. EPA’s recently completed re-assessment of chlorite and chlorine dioxide safety has
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estabhshed a Reference Dose (RfD) for both of these matenals of 0. O3/mg/kg/day in dnnkmg _‘ )

water, based on an NOAEL (No Observable Adverse Effect ‘Level) of3 mg/kg/day and a 100-
fold safety factor2 ThlS corresponds to 2 l mg/kg/day 1ntake of chlorrte or chlonne droxrde for
270 kg individual. The report of the Amerrcan Wa ;

Wo, k s Assocratl

kevaluatlon of chlontei

and chlorate residues establxshed a NOEL for chlorate of ‘78 mg/kg/day, Wthh translates to a_

kmaxrmum intake of 54.6 mg of chlorate per day for a 70 kg person mcludmg the 100 fold safety - |

factor®.

~On the basis of the oxidative tendency of these’oxychlorine specres “t{o be chemlcally |
reduced by organic matter in seafood or freshwater ﬁsh processmg plant waters and subsequent -

municipal water treatment facilities, the levels of the three oxyohlorrne specres are ant1c1pated to

be srgmﬁcantly lower in waste waters than are the actual levels calculated to be of mrnlmal nsk R

to individuals.

8.3 ENVIRONMENTAL BENEFITS

The use of ASC acid systems for treatment of seafood or freshwater ﬁsh offers the LT

possibility of several env1ronmenta1 beneﬁts _ﬁ‘ '

In those instances where ASC solutions mrght be used, or are used in place of chlormated N
water for disinfecting seafood or freshwater fish surfaces, the potent1al for the formatlon of B

chlorinated organic materials in the environment would be significantly reduced.

832. REDUCTIONIN AQUATICTOXICITY

Similar consrderatlons would apply to the reductron of hypochlo 't in aquatlc ) “ - v’ "

env1ronments, which has the followmg toxrcrty
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R R i e e Coldwaterfish  0.132—135 ppm (LC5-96 r)
. o Warmwater fish 028 -2.1 ppm (LCs-96 hr)
: ' . Déphnia‘ magna 0037- 21 ppm(LC50-48hr) |

- These data indi,cate that cﬁlarigglhypotihlbrité'ié much more tOiié to both cold and warm
freshwater fish than is chlorite or chlorate, and generally slightly more toxic to the Daphnia

magna invertebrate.
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9 USE OF RESOURCES AND ENERGY

As estimated earlier in Sectlon 6,in the Worse case scens 'o, 1f the total seafood or ,' -

freshwater fish uses of ASC were to follow the market penetratlon assumptlons made the l o

S A

amount of additional sodium chlorlte consumed would be 1 4% of the total present consumptxon‘

of sodlum chlonte Therefore the xmpact on natronal resources and energy by such 1ncrementa1 -

use will be of minimal significance. Alsor no mmerals W1ll be used in the preparatlon or

‘ productlon of the subject addltrve Environmental releases of chlonte, chlorate chlorme d10x1de ,,

and any of the GRAS acid. actlvators are not expected to adversely affect threatened or r

‘ endangered specres nor lmpact hlstonc structures ‘, o
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10 MITIGATIONMEASURES S

No adverse environmental effects are anticipated from res1duaIk"worst -case" levels of

chlorme dloxxde asa result of any aspect of use of the subJect addmve lf thls pet1 ion 1s"' .

approved Therefore no mmgatlon measures are requlred
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11 ALTERNATIVESTO PROPOSED ACTION

Inasmuch as no potential adverse environmental effects are expected to occur, no

mitigation alternative actions are necessary.
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_ 12 PREPARER
@ |
This Environmental Assessmentkwas prep'ered‘ by G “K‘efé"Ké\fnﬁ;;Chief SCientiﬁe Ofﬁ'eer o
of Alcide Corporatlon Dr. Kemp has an educatlonal background in Vetennary Smence HlS 28
| years of work experlence have been pnmanly d1rected toward the ﬁelds of mlcroblology,
, kpharmacology and pharmacotherapeutlcs W1th specxﬁc focus on the development and reglstratlon :
“ofnovel and umque anti-microbial substances for potent1a1 uses 1n ammal human and mdustrlal '

- applications.
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@ 1 CERIFICATION
The undersigned official certifies that the information presented is true, accurate and

complete to the best knowledge of theﬁrm A

Date: =~ November 1,;5“’.","2002‘

Signaturg,' QA 4 AN

Name: G, Kere ;iemp / |
Title: : xe,cugi-{;e Vice Predident o | \ |

Scientific Officer
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14 APPENDICES

IAppe_ndix 1. Sodium Chlorite Technical Data Sheets and Materials Safety Data Sheets. | \'

Appendix 2. Carlisle Consultlng, Inc Azr Samplzng Survey for Chlorme & Chlorine Dzoxzde
11999, Harrison, Arkansas B

Appendlx 3. Certlﬁed Laboratones Inc “Degradatzon ’of Chlorzte m Sozl F inal Report on
Performance of Protocol of 3/24/1999 1999 PlamVleW NY ‘

Appendix 4. Certified Laboratorles Inc Degradatzon of Chlorzte in Cow Manure 1999
Plainview, NY. o ' o -

— )
Appendlx 5. ABC Research Corporatlon Determmatzon of Chlorzte Chlorzde and Chlorate i
Waste Stream Waters. 2000, Ga1nesv111e, FL '
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